Application No.: 10/782,513 



8 



Docket No.: 0821 1/0200373-US0/P05759 



REMARKS 

The Office Action dated April 11, 2005 has been received and the Examiner's comments 
carefully reviewed. Prior to entry of this paper. Claims 1-17 were pending. Claims 1-8, 12, 16, and 
17 were rejected. Claims 9-1 1 and 13-15 were objected to, but were identified as being allowable if 
rewritten in independent form. In this paper, Claims 1, 2, 7-12, 14, 15, and 17 are amended to 
correct clerical errors and new claims 18-26 are added. Claims 1-26 are currently pending. No new 
subject matter has been added. For at least the following reasons. Applicants respectfully submit 
that each of the presently pending claims is in condition for allowance. 

Allowable Subject Matter 

Claims 9-1 1 and 13-15 were objected to as being dependent upon a rejected base claim, but 
were identified as being allowable if rewritten in independent form. 

Claims 9 and 14 were re-written in independent form. Claims 10 and 1 1 depend on Claim 9, 
which is now written in independent form, and Claim 15 depends on Claim 14, which is now 
written in independent form. 

Accordingly, it is respectfiiUy submitted that Claims 9, 10, 1 1, 14, and 15 are condition for 
allowance, and notice to that effect is earnestly solicited. 

Objection to Claims 7 and 17 

The Examiner noted that, in Claims 7 and 17, "sense transistor" should be —sense transistor- 
-. Applicants note that Claims 1,2, 7-12, 14, 15, and 17 inadvertently included the "sense resistor" 
instead of "sense transistor" as a result of clerical error. Claims 1, 2, 7-12, 14, 15, and 17 are 
amended in this paper to correct this cleric error. 

Applicants respectfully submit that objection to Claim 7 and 17 is moot in light of the 
amendment to Claims 7 and 17. 

Rejection to Claims 1-8, 12, 16, and 17 based on Magoon 
Claims 1-8, 12, 16, and 17 were rejected under 35 U.S.C. § 102(e) as being anticipated by 
Magoon (USP 6744795). Applicants respectfully traverse the rejection. 
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It is respectfully submitted that the rejection to Claim 1 should be withdrawn at least because 
the Magoon does not disclose, "the current sink pulls down a drain voltage of the sense transistor if 
a current flowing through the power transistor is less than a limit", as recited in Applicant's Claim 
1. Additionally, it is respectfully submitted that the rejection Applicant's Claim 1 should be 
withdrawn at least because Magoon does not disclose, "a control component that is arranged to limit 
the current flowing through the power transistor if the drain voltage of the sense transistor is 
substantially equivalent to a drain voltage of the power transistor", as recited in Applicant's Claim 
1. 

With reference to FIG. 4 of Magoon, Magoon describes a laser driver circuit 300 that 
modulates an optical signal 324 in response to a modulation current 316. The modulation current 
316 may be switched by FETs 330 and 332 in response to a data signal 328. (See Col. 4, lines 13- 
21 of Magoon). Transistors 305 and 306 provide a ciuxent mirror to generate modulation current 
316 from reference current 302 so that the magnitude of modulation current 316 is a scalar multiple 
of the reference current 302. Transistor 305 is the input-side transistor, and transistor 306 is the 
output side transistor. The reference current 302 may be generated by a controlled voltage source 
applied across an off-chip resistor. (See Col. 4 lines 29-47 of Magoon). Operational amplifier 312 
may cause the drain-to-source voltages for the respective FETs 305 and 306 to be maintained 
substantially the same so that the resulting current mirror may provide a substantially linear and 
predictable response to the reference current 302 in generating the modulation current 316, not 
withstanding the short channel lengths in a CMOS implementation of the current mirror. (See Col. 
4 lines 48-60 of Magoon). 

In contrast, Applicant's Claim 1 recites, "a control component that is arranged to limit the 
current flowing through the power transistor if the drain voltage of the sense transistor is 
substantially equivalent to a drain voltage of the power transistor". In FIG. 4 of Magoon, 
operational amplifier 312 is used to ensure that the drain-to-source voltages of FETs 305 and 306 
are substantially the same, which the preferred operating point of the current mirror in Magoon. In 
Magoon, a current-limiting function is not performed when the drain-to-source voltages of the 
transistors in the current mirror are substantially equal. Rather, the operational amplifier 312 is used 
to ensure that the drain-to-source voltages are substantially equal. Accordingly, Magoon fails, to 
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disclose, "a control component that is arranged to limit the current flowing through the power 
transistor if the drain voltage of the sense transistor is substantially equivalent to a drain voltage of 
the power transistor", as recited in Applicant's Claim 1. 

Further, Magoon fails to disclose, "the current sink pulls down a drain voltage of the sense 
transistor if a current flowing through the power transistor is less than a limit", as recited in 
Applicant's Claim 1. In Magoon, the reference current source 302 may be generated by a controlled 
voltage source applied across an off-chip resistor. Operational amplifier 312 causes the drain-to- 
source voltage of FETs 305 and 306 to be substantially the same so the current mirror 305/306 
provides a predictable response in which modulation current 312 is a scalar multiple of reference 
current 302. Reference current source 302, provided by a controlled current source provided across 
an on-chip resistor, is a substantially constant current for which a current-limiting function is neither 
included nor needed. Further, the reference current source 302 does not act as a pull-up device, nor 
would it act as a pull-down device if the polarities and connections were reversed. Rather, the 
reference current source of Magoon provides a relatively constant current and provides a relatively 
constant voltage across the reference current source. 

Claims 12 and 17 are respectfully traversed at least for reasons similar to those stated above 
with regard to Claim 1. The rejection is respectfully traversed with respect to Claims 2-8 at least 
because Claims 2-8 depend on depend on Claim 1, and the rejection is traversed with respect to 
Claim 16 at least because Claim 16 depends on Claim 12. 

Additionally, it is respectfully submitted that the rejection should be withdrawn with regard 
to Claim 4 at least because Magoon fails to disclose the combination of "a component that outputs a 
signal if the drain voltage of the sense transistor is substantially equivalent to the drain voltage of 
the power transistor" as recited on Applicant's Claim 2 (from which Claim 4 depends) and "the 
control component employs the signal to substantially tum off the current flowing through the 
power transistor" as recited in Applicant's Claim 4. 

Applicant's Claim 2 recites that the component outputs a signal if the drain voltage of the 
sense transistor is substantially equivalent to the drain voltage of the power transistor, and Claim 4 
recites that, if the signal is output, the current flowing through the power transistor is substantially 
turned off. Thus, Applicant's Claim 4 requires that if the drain voltage of the sense transistor is 
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substantially equivalent to the drain voltage of the power transistor, the current flowing through the 
power transistor is substantially turned off. 

However, in Magoon, current flows through both transistor 305 and transistor 306 when the 
drain-to-source voltages of transistors 305 and 306 are equal. In fact, operational amplifier 312 is 
employed to ensure that the drain-to-source voltages of transistors 305 and 306 are substantially the 
same so that the current mirror 305/306 provides a substantially linear and predictable response to 
the reference current 302 in generating the modulation current 316. Current flows through both 
transistor 305 and 306 when the drain-to-sources voltage of transistor 305 and 306 are substantially 
the same. 

Accordingly, it is respectfully submitted that Magoon does not disclose all of the limitations 
of Applicant's Claim 4. 

Rejection to Claims 1 and 6-8 based on Ichiki 
Claims 1 and 6-8 were rejected under 35 U.S.C. § 102(b) as being anticipated by Ichiki (JP 
2001-185964). Applicants respectfully traverse the rejection. 

It is respectfully submitted that the rejection to Claim 1 should be withdrawn at least because 
the Ichiki does not disclose, 'the current sink pulls down a drain voltage of the sense transistor if a 
current flowing through the power transistor is less than a limit", as recited in Applicant's Claim 1 . 
Additionally, it is respectfully submitted that the rejection Applicant's Claim 1 should be withdrawn 
at least because Ichiki does not disclose, "a control component that is arranged to limit the current 
flowing through the power transistor if the drain voltage of the sense transistor is substantially 
equivalent to a drain voltage of the power transistor", as recited in Applicant's Claim 1 . 

In Figure 3B of Ichiki, transistors 20 Ip and 202p form a current mirror which provides an 
output current lout at the output of the current mirror (the drain of transistor 202p) based an a 
reference current Iref provided at the input of the current mirror (the drain of transistor 20 Ip). 
Transistor 202p of Ichiki is the output-side transistor, and transistor 20 Ip is the input-side transistor. 
A differential amplifier of Ichiki with an input connected to the drain of transistor 20 Ip, another 
input connected to the drain of transistor 202p, and an output connected to the bases of transistors 
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20 Ip and 202p causes the drain-to-source voltages of transistors 20 Ip and 202p to be nearly the 
same regardless of whether the output-side transistor 202p is saturated. 

In Figure 3B of Ichiki, current-limiting is not performed when the drain-to-source voltages 
of the transistor in the current mirror are nearly equal. Rather, the differential amplifier is used to 
ensure that the drain-to-source voltages are nearly equal. Accordingly, Ichiki fails to disclose, "a 
control component that is arranged to limit the current flowing through the power transistor if the 
drain voltage of the sense transistor is substantially equivalent to a drain voltage of the power 
transistor", as recited in Applicant's Claim 1. 

Further, Ichiki fails to disclose, "the current sink pulls down a drain voltage of the sense 
transistor if a current flowing through the power transistor is less than a limit", as recited in 
Applicant's Claim 1. The reference current source Iref of Ichiki does not pull down the drain 
voltage of transistor 201 p. Rather than pulling down the drain voltage of transistor 20 Ip, the 
reference current source of Ichiki acts as a current source, providing a relatively constant reference 
current. 

The following paragraph includes a discussion of one illustrative embodiment of Applicants' 
invention for the reader's further clarification. Because the discussion in this paragraph of one 
illustrative embodiment is by way of example only, it shall not limit the claims in any way nor 
create any form of estoppel whatsoever. In this embodiment, transistor Ml is an input-side 
transistor and transistor M2 is an output-side transistor, where transistor Ml is used to provide 
voltage regulation based, at least in part, on signal GateDrv. This embodiment includes circuitry to 
shut off the current flowing through transistor Ml if current II reaches a limit current Ilimit. A 
current sink is coupled to the drain of transistor M2. The current sink acts as a pull-down device as 
long as II is less than Ilimit. Accordingly, if II is less than Ilimit, the drain voltage of transistor M2 
is less than the drain voltage of transistor Ml. However, if II reaches Ilimit, the current sink stops 
acting as a pull-down device, and the drain voltages of transistors Ml and M2 become substantially 
equal. When this happens, circuitry causes transistors Ml and M2 to shut off. Applicants 
emphasize again that the invention is not limited to this illustrative embodiment; other embodiments 
that operate differently than described in this paragraph are within the scope of the invention as 
claimed. 
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Both Ichiki and Magoon describe circuits in which a current source is applied to drain of the 
input-side transistor in order to provide an output current at the drain of the output-side transistor. 
The current source operates to provide a reference current to the input-side transistor and does not 
act as a pull-down device. Also, in both Ichiki and Magoon, a differential amplifier or operational 
amplifier is used to cause the drain-to-source voltages of the current mirror transistors to be equal, 
as opposed to limiting the current if the drain-to-source voltages become equal. 

For at least the reasons stated above, Applicants respectfully submit that Claim 1 is 
allowable, and notice to that effect is earnestly solicited. 

The rejection to Claims 6-8 are respectfully traversed at least because Claims 6-8 depend on 
Claim 1. 

For at least the reasons stated above, it is respectfully submitted that Claims 1-17 are 
allowable, and notice to that effect is earnestly solicited. 

New Claims 18-26 

Claims 18-26 are respectfully submitted to be allowable at least because they depend on 
Claim 1, which is proposed to be allowable. Claim 26 is respectfully submitted to be allowable at 
least for reasons stated above with regard to Claim 1. Claim 26 has antecedent basis in the 
specification as filed because one of ordinary skill in the art would understand in light of the 
specification that the circuits described could be modified by reversing the connections and 
polarities of the elements in the circuit. 

Conclusion 

It is respectfully submitted that each of the presently pending claims (Claims 1-26) are in 
condition for allowance and notification to that effect is requested. The Examiner is invited to 
contact Applicants' representative at the below-listed telephone number if it is believed that 
prosecution of this application may be assisted thereby. Although certain arguments regarding 
patentability are set forth herein, there may be other arguments and reasons why the claimed 
invention is patentably distinct. Applicants reserve the right to raise these arguments in the future. 
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Dated: 



Customer No.: 38845 



Respectfully submitted, 




By , 

Matthew ivi. oaltney" 

Registration No.: 46,717 
DARBY & DARBY P.C. 
P.O. Box 5257 

New York, New York 10150-5257 
(206) 262-8900 
(212) 527-7701 (Fax) 
Attorneys/ Agents For Applicant 
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